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INTRODUCTION. 
HA YING witnessed the growth of this building which is 
likely to be a prominent feature for a long time in Brisbane, 
and being somewhat acquainted with the stones used in 
its construction, the recording of available information would 
seem to the author to serve a useful purpose. 
In the choice of the building stone, its actual mode 
of weathering in a structure is of first importance, but 
failing this, the practice of carrying out mechanical and 
laboratory tests approximating as far as possible the actual 
conditions is resorted to. While these latter tests are 
extremely useful, that, under normal conditions, is the 
real one. Unfortunately, records of the stones used in 
old buildings are generally unobtainable, thus, much of 
the information to be obtained from a study of the weather­
ing of the stones in old structures is thereby lost ; hence 
the importance of accurately recording the available 
information and current opinions as to the stones at the 
earliest opportunity. 
STONES . USED IN THE BUILDING. 
These have been gathered from three Australian 
States, although the bulk of the material is of local origin, 
and both igneous and sedimentary rocks have been used. 
Five different stones, of which the following is a list, 
are contained m the structure :-
Tuff 
Sandstone 
Sandstone 
Granite 
Basalt 
Locality Brisbane. 
Helidon, Queensland 
Sydney. 
Harcourt, Victoria. 
Footscray, Victoria. 
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The igneous rocks, namely the Granite and Basalt, 
have been used in the basement ; the 'main structure is of
the Brisbane tuff, which is generally called " porphyry," 
while the sandstone used outside comes from Pyrmont, 
Sydney ; the inside sandstone being obtained from 
Helidon. 
DESCRIPTION AND SOME TESTS OF THE STONES. 
(1) TUFF. 
This is the material familiar to everybody, and which 
is used for road-metal, coping�stones, pitchers, building 
material, etc. It is a fine-grained fragmental rock formed 
by the consolidation of volcanic detritus such as ashes, 
sand and lapilli. It is a hard compact material, exhibiting 
a variety of colours, salmon, pink, grey, white, green, 
purple, etc., which blend well with one another. The 
colour effects may be well seen on roads built of this 
material, after a heavy downpour of rain, when a handsome 
multi-coloured mosaic is produced. Owing to the nature 
of its texture it does not take a polish, and in the Cathedral 
is used in medium-sized blocks, either rock-faced or smooth­
dressed. It is interesting to note that while tuffs are not 
generally used for building purposes owing to their porosity 
and friability, the so-called " peperino" of the campagna 
of Rome and Naples is a tuff, and has been used in other 
buildings in those cities, it was !J,lso used in the houses of 
Herculaneum and Pompeii. * 
The material in question \vas obtained from the 
O'Connelltown quarries, one of the numerous tuff quarries 
in the immediate neighbovrhood of this city. ·Immense 
quantities of this excellent material exist, as it occurs 
bedded up to a great thickness, as shown opposite the 
Botanic Gardens, and at the Leichhardt Street quarry. 
It occurs geologically almost at the base of.the Tria-Jurassic 
System, being separated from the much-older underlying 
sohists by a few feet of highly carbonaceous shales, which, 
iu many places, contain abundant traces of fossil trees. 
The source of the ashes which build up this tuff was in all 
probability an ancient volcano, of which the present 
Enoggera granite marks the base. 
"'Hull, Building and Ornamental Stones. P. 283. 
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This tuff is not of uniform compactness in all the quarries 
-0r even in the same quarry, and requires to be carefully 
chosen, but when well picked and dressed properly, is found 
to be a highly durable stone under the local climatl.c con­
ditions. 
(2) HELIDON SANDSTONE: 
This stone is also well known in Brisbane, having been 
used in many structures. 
There are several varieties, white, pink, and brown. 
The Lands Office affords the best instance perhaps of a 
structure of the brown stone, while in the Central Station 
buildings, the white and also the pink varieties may be seen. 
The former building, with the exception of the columns 
and the stones above them, which are of Yangan material, 
is of the brown Helidon stone, the basement being of granitic 
stones from Enoggera and Mount Crosby. The brown 
variety is a particularly handsome material, works well, 
occurs in large blocks, and has a warm tone in contrast 
to the cold, hard effect of the white variety. The concentric 
markings due to the iron-staining, together with the 
variation of iron-contents in the different blocks give a 
structure of this material a ve;ry pleasing effect, particularly 
when compared with buildings of a uniform grey stone, like 
the Treasury Building. 
All the interior work of the Cathedral, the walls, ceiling 
ind pillars, is done with this stone, and an exammation 
of this building shows the possibilities in working this free­
stone. 
Owing to its protection from the weather, not the 
slightest fear need be felt as to its endurance. 
The stone was obtained from Wright's quarry, and 
the following information on the brown stone used in the 
Government Printing Office, and now being used in the 
Central Technical College buildings, has been very kindly 
supplied by Mr. T. Pye, the Deputy Government Architect:-
COMPRESSION STRENGTH. 
Building. Lbs. per sq. inch. 
1. Government Printing Office 5355 
2. Central Technical College 5076 
3. Central Technical College 3624 
Numbers 1 and 2 were dry, while 3 was wet. 
Tons per sq. ft. 
344,25 
326 
233 
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THE SPECIFIC GRAVITY. 
The specific gravity of the stone used in the Govern­
ment Printing Office was 2 ·337, and the absorption by weight 
4·41 %, giving a bulk absorption of l'Q·30 %. 
Subjected to acid tests, the stone, after being immersed 
in a solution contair{ing 2t % hydrochloric and 2! % 
sulphuric acids for 48 hours' was quite friable after the 
treatment. 
Chemically, the stone is stable, and contains a medium 
silica percentage, while the loss on ignition and ferric oxide 
values are higher, the latter one would expect from the 
colour of the stone ; lime and magnesia are absent or present 
in slight traces only. 
The above results carried out for the Public Works 
Department on the brown stone obtained from Wright's 
quarry for the Government Printing Office now being 
erected, might be taken in a general way to hold for the 
brown stone from Wright's quarry in the Cathedral just 
completed .. 
The compression test is a fair one for sandstones, and 
gives a value more than sufficie,nt for the purposes to which 
the material is put, being approximately the same as the 
Sydney stone. 
The absorption value is medium, but in a climate like 
Brisbane enjoys, and which is for building stone purposes 
free from frost, it does not matter to any great extent, more 
especially as the atmosphere of this city is not laden with 
acids, and the stone shows rio traces of carbonates. 
The chemical constitution and acid test call for little 
comment. 
Reviewing the above tests, this stone for building 
purposes must be regarded as a very fair building material 
in comparison with other Australian sandstones. 
(3) SYDNEY SANDSTONE. 
This is one of the widely-used Sydney freestones, 
and is obtained from the Pyrmont quarries, being known 
there as the Purgatory stone. It is hard, according to 
masons, as hard as its name, and has given evidence of its 
weathering qualities in Sydney, where the conditions are 
perhaps somewhat more severe than here. Its chief 
objection has been the manner in which it frets in certain 
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situations, this being due in the opinion of Messrs. Vernon 
and Kent to a perishing of the cementing medium of the 
quartz particles, a kind of dry rot, and which only appears 
to occur when the stone is not exposed to the moisture 
of the atmosphere.* 
The variety used here is grey-coloured, though occa­
sional blocks of the brown variety have been ·employed, 
and these arranged somewhat haphazardly produce an 
effect which serves to break what would otherwise be a 
somewhat monotonous dull-grey colour. An examina­
tion of the stone work around the beautiful window on the 
N.E. side of the building shows the manner in which this 
material lends itself to carving. 
Views have been expressed to the effect that the 
Helidon stone might, with more advantage, have been used 
for the external purposes to which the Sydney freestone 
has been put. 
The former, from a colour effect, may have been more 
pleasing, but its weathering qualities for this type of work 
have yet to be fuliy demonstrated. The brown variety of 
Sydney stone, such as has been recently used in the New 
Zealand Life Assurance building, in Queen Street, is 
peculiar, owing to its taking on the familiar soft brown 
colour after being exposed for some time. This is due 
to the fact that th!;l stone when freshly quarried contains 
a small amount of ferrous iron, sometimes in the form Of 
carbonate, which becomes oxidised to the ferric state on 
exposure. 
Owing to the somewhat uneven distribution of the 
ferrous iron contents, the stone does not become a uniform 
brown, which is rather fortunate from an architectural 
point of view. 
The following tests of the Sydney stone will be of 
interest. Those with an asterisk are taken from the paper 
published by Nangle and Baker, in Proc. Roy. Soc., N. S.W., 
Vol. XLIU., while the others were carried out by the 
author, and published in " The Building Stones of Victoria,'' 
in Pi·oc. Roy. Soc, Vic., Vol. XXII. 
*R. T. Baker and J. Nangle, Proc. R.S. of N.S.W., Vol. XLIII., p. 189· 
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COMPRESSION TESTS. 
Edge of Cube. 
3 inches . . 
3 inches . . 
3 inches . . 
3 inches . .
Lbs. per sq. inch. Tons per sq . . foot 
4800 308·5 
4861 
5645 
5747 
ABSORPTION TEST. 
312·5* 
366·9* 
370· l* 
 
This gave a value of 3·65 % by weight and 8·40 % by 
bulk, which, in comparison with other sandstones, is fair. 
ATTACK BY CARBON DIOXIDE. 
To ascertain this a current of carbon dioxide gas was 
passed continually for 3 weeks through water containing 
the stones in two-inch cubes, and as a result, 0·03% by 
weight was lost ; this is an excellent result. 
ATTACK BY MINERAL Acrns. 
Two-inch cubes were placed in solutions containing 
I % hydrochloric and l % sulphuric acid, and allowed 
to  remain in it for 96 hours. As a result of this l ·031 % 
by weight was lost, and a decided darkening in colour was 
produced; this value is rather high. 
SPECIFIC GRAVITY. 
The specific gravity of this stone is about 2·30, and 
thus has a weight per cubic foot of approximately 144lbs., 
.a medium weight for a sandstone. 
FIRE TEST.* 
The stone, after being subjected to a temperature of 
750° C. for 15 minutes was plunged suddenly int o cold 
water and >vas uninjured, no chipping at the edges, but 
merely a deepening in colour due to further oxidation of 
the iron contents. 
The above results, together with its observed mode 
of weathering, point to the stone being quite a satisfactory 
one for the purpose it is asked to serve in this building. 
(4) HARCOURT GRANITE. 
This has been used very extensively in Melbourne 
and other parts of Victoria. It is diE>tinctly handsome 
when polished, though in this building being used in the 
foundations it is not polished. 
This is a somewhat coarse-grained grey granite, which 
is made up of quartz, felspar, and the black mica biotite, 
the latter being in abundance and sufficiently fresh to  show 
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up well in contrast to the milky-white felspar and. colour-
1ess quartz. It has proved its stability as a building stone, 
and a notable example of its use and weathering is to be 
seen in the Equitable Buildings, Collins Street, Melbourne. 
It is a stone that :works with ease in all diiections,. can be 
obtained in very large blocks, and quarries well ; the quarries 
being in close proximity to the railway line at Harcourt, 
it can be delivered in Melbourne at a very r�asonable rate. 
The local granite from Enoggera must be regarded 
as an inferior stone in many ways, but owing to its con­
taining hornblende, as far as strength is concerned it 
probably surpasses the Harcourt material, but this mineral 
also greatly increases the cost of working. The Enoggera 
stone is rather fine in texture, ha,s not the same relief when 
polished, and is liable to contain crystals of pyrites and 
vughs of calcite. These two latter minerals weather 
rapidly, especially the former, which becomes oxidised, 
and a dirty brown patch is formed. This phenomenon 
may be well seen in many of the stones used in the base 
of the Lands Office. Compression tests on three-inch
cubes of Harcourt Granite have e,iven the following results : 
Stone. 
Harcourt granite . .  
Harcourt granite . .
Lbs. per sq. inch. Tons per sq. foot. 
11,444 736 
11,333 729 
Being an igneous rock it is almost impervious, and all 
its minerals are of a very stable nature, there being no 
carbonates or sulphides, while the black mica is found to 
stand weathering excellently. The climatic conditions 
likely to affect the stone are those of extreme temperature, 
but in this city no fear need be anticipated on that score. 
(5) FooTSCRAY BASALT. 
This is the familiar bluestone used in Melbourne for 
many varied purposes, of which the uses for building stones, 
copying stones, pitchers, and road metal, are the chief 
ones. It is a dark compact basalt which works easily 
and as a result of its proximity to the city in witable masses 
is cheap. 
Owing to its igneous nature and its chemical con­
stitution, it is an excellent weathering material, but buildings 
of this stone alone are objected to on account of its 
sombreness, though for bulk stores and ga?l structures 
it gives an air of great solidity. It is chiefly used as a 
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building stone for basements, a favourite combination_ 
being sandstone as a super-structure on basalt, with which 
very handsome results are obtained. 
While not in· much evidence in the now completed 
Cathedracl, it has been used in parts of the foundations 
of this building, and, as far as durability and strength are 
concerned, it has fully proved itself under more severe­
conditions than exist here. 
St. Patrick's Cathedral in Melbourne is built almost 
entii;ely of this stone, with the result that it will long outlive 
St. Paul's Cathedral, which is built of the Geelong freestone· 
and Waurn Ponds limestone, both of which stones have 
already very much decayed. The crushing strength of 
this material on a three-inch cube was found to be 10,577lbs. 
per square inch, or 680 tons per square foot, a strength 
more than sufficient for its use in this building. 
CONCLUSIONS. 
From the foregoing it will be seen that of the stones 
in the Cathedral, the Harcourt Granite and Footscray basalt 
used in the basement are stones of proven quality, and no 
doubt need be felt of their lasting properties. 
The inside Helidon sandstone, owing to its compression 
strength, its protection from the weather and its la;;ting 
properties even when exposed, also promises a very long 
existence. 
The outside materials, namely, the local tuft and the 
Sydney freestone will determine the life of the building; 
of these the tuft from its texture and composition and. 
apparently wise choice should weather excellently, whereas 
if any stones shovv signs of �ecay one would expect them 
to be the Sydney sandstone in exposed conditions, whern 
it is finally carved, and the smooth-dressed tuft. The former­
will, in the course of time, almost certainly fret in places,. 
as it has done in Sydney buildings, and being smooth­
dressed might be expected to exfoliate in other places, 
that is, thin flakes a fraction of an inch thick, part from 
the rest of the stone in a direction parallel to the surface,. 
as a result of the disturbances produced by the uniform 
tapping over the face of the stone during dressing. 
In conclusion, I would like to extend my thanks to· 
Archbishop Donaldson, Mr. R. S. Dods, and Mr. T. Pye, 
for information afforded me in connection with this paper. 
